Higher Mathematics
Supported Study 8

1. (a) Express y = x? — 10x + 17 in the form y=(x— a)’ +b.

(b) Hence, or otherwise, sketch the curve y = x> — 10x + 17 showing
clearly where the curve cuts the y-axis and its turning point.

2. (a) Express y = 2x” + 12x + 3 in the form y = a(x + b)* + c.

(b) Write down the turning point of y = 2x” + 12x + 3 stating whether
it is a maximum or a minimum.

3. (a) Express f(x) =5 —4x — x” in the form f(x) = a(x + b)* + c.

(b) Hence sketch the curve y = -f(x).

4. A curve has equation y = 2x> + 3x% — 12x + 2.
Find the stationary points of this curve and determine their nature.

y
y=x-12x - 16

5. The diagram opposite shows the graph of .

y=x —12x-16

(a) Find the coordinates of A and B.
(b) Find the coordinates of the turning point C.

6. A curve has equation f(x) = x> + 6x% — 36x + 40.

(a) Find the coordinates of the turning points of f(x) and determine
their nature.

(b) Find where the curve meets the x-axis.

(c) Make a sketch of f(x) showing clearly its turning points and where
it cuts the x-axis.

7. (a) Show that the function f(x) = x>+ 3x* + 3x — 15 is never decreasing.

(b) Find the coordinates of the stationary point of f(x).



8. The equation (t — 1)x* — (2t + 2)x + 8 = 0 has equal roots.
Find the value of t.

9. Prove that the curve with equation y = x> — 6x” + 21x — 4 has no turning points.

10. (a) Show that the line y = 3x + 3 intersects the curve y = x> — 3x” + 10x — 2 at
the point (1,6).

(b) Show that there are no other points of intersection between the line and the

curve.
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11. Triangle ABC has vertices A(2,9), B(0,1)
and C(8,5). Find

(a) the equation of the median from C.

C(8.35)
(b) the equation of the perpendicular
bisector of BC.

(c) the coordinates of the point of
. . : B(0,1)
intersection of these lines.

R(-3,8)
12. A triangle PQR has vertices P(5,0), Q(-5,-2)
and R(-3,8).
The median RE and the altitude QD intersect
atJ.

(a) Find the equations of RE and QD.

(b) Find the coordinates of J.
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Q(-5.-2)




